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Objective To evaluate the use of titanium mesh reconstruction after sternal tumor resection.

Methods

Peking Union Medical Hospital. The clinical characteristics, surgical resection, and technique of reconstruc-

From January 2007 to January 2011, 14 patients with sternal tumors were admitted into

tion were reviewed.
Results

lows: hepatic carcinoma in one case (metastasis 19 years after operation), breast carcinoma in another case

Of the 14 patients, 3 had a metastatic sternal tumor, the primary sites of which were as fol-

(metastasis 5 years after operation), and renal carcinoma in the other case (found simultaneously). Two pa-
tients showed local involvement of the sternum: 1 had thymic carcinoma, and the other had myofibrosarcoma.
The remaining 9 patients had primary tumors: 4 were osteochondroma, 3 chondrosarcoma, 1 eosinophilic
granuloma, 1 non-Hodgekin’s lymphoma. En bloc resection of the sternal tumor was performed in all the 14
patients. The defect was repaired with the titanium mesh adjusted to the shape of the defect and fixed with

the stainless steel wire. Eleven patients were followed up for a period from 2 months to 4 years, during
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which no translocation or broken of the titanium mesh was observed.

Conclusions

Radical en bloc excision remains the treatment of choice for sternal tumors. Sternum

defect reconstruction using titanium mesh as a rigid replacement proves appropriate and effective.
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TERNAL tumors are a rare condition. Total or
partial sternal resection can provide the possi-
bility of a complete cure. The sternum plays an
important role in protection of thoracic organ
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and in respiration. After tumor resection, reconstruction of
the sternum is required to sustain the stability of the chest
wall. Although various materials are used to cover the
defect, the optimal method remains controversial.! The
present retrospective study reports a case series of suc-
cessful sternum reconstruction using titanium mesh, in
order to assess the effect of this method in surgical
treatment for sternal tumors.
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PATIENTS AND METHODS

Fourteen patients with sternal tumors diagnosed in Peking
Union Medical College Hospital between January 2007 and
January 2011 were identified, of whom 4 patients were male,
10 patients were female, with the mean age of 46.3+5.6
years (range, 21-70 years). We evaluated the demographic
data, clinical presentations, imaging findings, surgical tech-
nique, and prognosis of these patients.

RESULTS

Clinical presentations

All the patients presented with a sternal mass, which was
obviously observed on the skin (Fig. 1). Ten patients
complained of chest pain, one of which had a fever, and the
other 4 patients were asymptomatic.

Imaging findings

All the patients underwent chest X-rays and computerized
tomography (CT) (Fig. 2). Additionally, 12 patients received
bone scans and 2 patients underwent positron emission
tomography-computed tomography (PET-CT) scans. The CT
revealed the presence of a sternal mass or lytic lesion. The
bone scans showed the increased uptake of nucleotide at the
sternum. The PET-CT scans also showed the pathological
uptake at the sternum. A pathological uptake in the left
kidney was found simultaneously in one patient, which was
proved to be kidney cancer with sternum metastasis after
operation. The lesion was located in the manubrium of the
sternum in 4 patients. In 3 patients, the lesion involved the
ipsilateral sternoclavicular joint. In all the other patients, the
lesion was located in the body of the sternum.

The preoperative diagnosis
The sternal tumor was diagnosed in all the 14 patients.
Based on the patient’s medical history, imaging studies,
and clinical presentations, 5 patients were diagnosed as
benign tumor, 9 as malignant tumor. Needle biopsy was
not performed in the patients.

Figure 1. A 21-year-old female with a mass on the chest wall.
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Figure 2. Computed tomography scan reveals that the tumor
has involved the sternum.

The sternal tumor in three patients were confirmed as
metastases to the sternum: 1 from hepatic carcinoma (19
years after heaptaic carcinoma operation), 1 from breast
carcinoma (5 years after breast carcinoma operation), and
the other from renal carcinoma (found simultaneously with
the primary tumor). Two patients had local involvement of
the sternum: 1 had thymic carcinoma, and the other had
myofibrosarcoma. Nine patients had primary tumors: 4
had osteochondroma, 3 chondrosarcoma, 1 eosinophilic
granuloma, 1 non-Hodgkin’s lymphoma. Three patients
received chemotherapy (patients with Hodgkin’s lym-
phoma, breast carcinoma, hepatic carcinoma), 1 patient
received immunotherapy (the one with renal carcinoma),
while 4 patients received radiotherapy (those with chon-
drosarcoma, myofibrosarcoma, and thymic carcinoma).

Surgical technique

En bloc resection was performed in all the patients. The
operation was performed under general anesthesia. The
extent of resection depended upon the nature of the tumor
and the extent of sternum involvement. The size of the
tumors ranged from 3 cm to 15 cm. The tumors were
generally resected 2 cm beyond the margin of benign or
metastatic lesions, while in patients with a primary ma-
lignant lesion, the tumors were resected at least 3 cm
beyond the tumor margin (Fig. 3), including any costo-
chondral cartilages. The internal thoracic artery was pre-
served if possible, because it provides blood supply to the
sternum. Partial sternal resection was performed in 13
patients, and total sternal resection in 1. In the 3 patients
with tumors involving the ipsilateral sternoclavicular joint,
the inner 1/3 of the involved clavicle was also removed.
The defect was repaired with the titanium mesh adjusted to
the shape of the defect and fixed with the stainless steel
wire. The soft tissue coverage was obtained with pectoralis
major muscle translocation in 13 patients and latissimus
dorsi muscle translocation in 1 patient (Fig. 4).
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Outcomes

Ten patients received blood transfusion, due to blood loss
of 500+£145 mL (range, 300-1100 mL). All the patients
were sent to the common ward. Three patients developed
pueumonia, which recovered after symptomatic treatment.
The other patients recovered from the operation un-
eventfully. The chest drain tubes were removed on day 3
(range, 2-6 days) after the operation on average. The
mean postoperative hospital stay was 8.9+1.5 days (range,
7-13 days). The stability of the chest wall sustained very
well (Fig. 5). Eleven patients were observed 2 months to 4
years after surgery. One patient with breast carcinoma
recurred after 15 months, for which target therapy was
initiated. No translocation or breaking of the titanium mesh
was observed. All the patients survived.

— e
Figure 5. The appearance after the operation shows a stable
chest wall.
DISCUSSION

Generally, sternal tumors are a part of chest wall tu-

Figure 4. A photo reveals the defect after resection of the tumor (A). The defect was reconstructed with titanium mesh (B), and covered
with a translocated latissimus dorsi muscle flap (C).
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mors. They can be divided into 3 subtypes, namely primary,
metastatic, and local invasive tumors. Primary sternal
tumors are rare, only accounting for 15% of total chest wall
tumors. Metastatic and local invasive sternal tumors are
even rarer. Tumors of the sternum usually possess a ma-
lignant nature with more than half of all sternal tumors
being malignant. The most common malignant tumor is
chondrosarcoma, while the most common benign tumor is
osteochondroma.? Soysal et al® reported 30 cases of
sternal tumor, in which 13 were primary, 10 were recur-
rence of breast cancer, and 7 were metastatic. In the series
of the present study, 9 patients were with primary tumors,
3 with metastatic tumors, and 2 with local invasive tumors,
roughly consistent with the proportion previously reported.

Chest roentgenograms and CT of the sternum provide
a simple means of diagnosis for an experienced bone ra-
diologist or bone pathologist. If questions persist, a PET-CT
scan is considered, which can also identify whether the
tumor is benign or malignant, and whether metastasis is
present or not.* In this case series, a patient of renal car-
cinoma with metastasis to the sternum was diagnosed
using PET-CT. Needle biopsies may be insufficient because
of limited efficacy.>®

Surgical resection provided local control for sternal
tumors. For the malignant sternal tumors, previous studies
recommended en bloc resection, covering an area of at
least 3 cm beyond the margin of the tumor, along with
structures such as the lungs, thymus, and pericardial tis-
sues that may be invaded by the tumor.%’ Partial or total
sternal resection is usually performed on sternal tumor
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patients and may compromise the stability of the bony
thoracic cage, induce flail chest, impair pulmonary function,
and make the underlying mediastinal tissues more vul-
nerable. These defects must be reconstructed with pros-
thetic materials that achieve the objective function without
inducing foreign body response, provide for smooth wound
healing, and resist infection. Composix mesh, prolene
mesh, polytetrafluoroethylene, methylmethacrylate, stain-
less steel, resin plate, allograft, titanium plate, Marlex
mesh, Strasbourg Thoracic Osteosyntheses System, or
combination of these materials have been used in the past
for reconstruction.®!? The intrathoracic organ protection
can be best attained by rigid prosthetic replacement. The
titanium mesh remains rigid in all directions, is easy to
adjust to the shape of the sternal defect and lighter in
quality, thus can best protect the intrathoracic organs.
Hirai et al'® first reported using titanium mesh between
Marlex mesh and Composix mesh as a rigid prosthetic re-
placement. We used titanium mesh only as the rigid
prosthetic replacement, and the method proved to be ef-
fective.

In conclusion, radical en bloc excision and chest cage
reconstruction are vital in the treatment for sternal tumors.
The application of titanium mesh as a rigid replacement for
sternum defect reconstruction proves appropriate and ef-
fective in this case series.
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